Introduction
Hypertension is the most important risk factor for cardiovascular diseases (CVD), and a major reason for medical admissions, morbidity and mortality [1] [2] [3] . It is a leading cause of stroke, ischemic heart disease (IHD), renal failure, peripheral arterial disease, and visual impairment [1] [2] [3] [4] .
Chronic, uncontrolled hypertension often predispose to asymptomatic structural and functional cardiac changes [5] [6] [7] . The result is the development of left atrial enlargement, left ventricular hypertrophy, myocardial fibrosis; and diastolic and systolic dysfunction. Many of these patients eventually progress to develop overt symptoms of cardiac disease, with concurrent changes in other target organs. Left ventricular systolic dysfunction, although less common compared to diastolic dysfunction, is an important prognostic factor for outcomes in hypertensive patients [8] [9] . Worsening LV systolic function is a major risk factor not just for heart failure, but other cardiovascular events [10] [11] .
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Apart from cases of heart failure, there is paucity of data on the prevalence, clinical characteristics, comorbidities and outcomes of hypertension with PLVEF and RLVEF. This study aimed to highlight the prevalence, clinical characteristics, comorbidities and outcomes of hospitalized hypertensives with PLVEF and RLVEF from three teaching hospitals in Nigeria.
Methodology
This was a retrospective study of hypertensive patients admitted to the medical wards of Lagos University Teaching Hospital (LUTH), Aminu Kano Teaching Hospital (AKTH) and Ladoke Akintola University of Technology Teaching Hospital (LAUTECH TH) in Nigeria in 2013.
Medical records and echocardiography parameters of the patients were retrieved and analyzed. The data was obtained from the case notes and echocardiography registers of all the study centers from 1st January to 31st December 2013. Echocardiography examinations were carried out at the laboratories of the study centers according to the standard recommendations of the American Society of Echocardiography [12] .
Hypertension was defined as presence of sustained systolic and or diastolic blood pressure (SBP and DBP respectively) of ≥140 and or 90mmHg respectively, or its documented history, or if a patient was on any antihypertensive medication even if BP was normal. HF was defined as the presence of 2 major, or 1 major and 2 minor criteria in the Framingham diagnostic criteria for heart failure [13] . Reduced LVEF was defined as Ejection fraction < 50% [9] .
Results were analyzed using the SPSS version 20 statistical package. Descriptive statistics like mean, standard deviation, frequency and percentage were used for the results. T-test was used to compare differences in means, and Pearson chi-square test was used to check for level of association between two variables while level of significance was set at 0.05.
Approval for the study was obtained from the local Ethics Committee in the institutions.
Results
A total of 54 hypertensive patients on admission, who had echocardiography done were recruited for this study, of which 17 (31.5%) were males, and 37 (68.5%) were females. Table 2 .
Heart failure, 32(59.3%) was the commonest comorbidity on admission followed by stroke,15(27.8%). RLVEF was significantly commoner in patients with heart failure compared with PLVEF (68.8% vs 31.3%; p-0.019). Hypertension comorbidity/LVEF distribution is shown in Table 3 . Mortality occurred in 1 (1.85%) patient, a man with heart failure, who had RLVEF.
The pattern of antihypertensive medication of the patients at the time of admission is shown in Table 4 . There was no statistical difference in the pattern of use of the different medications among the two groups. Also there was no difference in the level of adherence to medication between the two groups (p=0.923).
Discussion
There is paucity of data on the prevalence, clinical characteristics, comorbidities and outcomes of hypertensive with preserved and reduced left ventricular ejection fraction, apart from cases of heart failure where this has been well studied. This multicenter Our study revealed that 55.6% of the patients had RLVEF. This is very high when compared with studies by Verdecchia et al [9] and Ojji et al [14] where the prevalence were 3.6% and 6.7% respectively. The very low prevalence in the two studies when compared with our findings is probably because while they recruited uncomplicated hypertensive patients, ours is a study of very ill patients who were on admission as a result of hypertension complications already. Also, in the Genetic Epidemiology Network (HyperGEN) study [15] , a population based study that recruited 2086 hypertensive subjects, RLVEF defined as Ejection fraction ≤ 54% was reported in 14% of the subjects. The inclusion of subjects with previous myocardial infarction or overt CHF in this study may explain the greater prevalence of systolic dysfunction when compared with the result by Verdecchia and Ojji et al. The prevalence in the HyperGEN study, however, is still very much lower when compared with our result since majority of their subjects were healthy people from the community. When we compare the three studies and ours there seem to be a narrative: reduced LVEF is associated with increased cardiovascular events and morbidity. Indeed studies have identified RLEVF as a marker of disease progression in hypertensive patients [11, 16] .
The present study reveals that 43% of those with systolic LV dysfunction were young people, less than 45 years old. This is at variance with the community based study by Wang etal [16] where LV systolic dysfunction is associated with increasing age. This may be due to the fact that hypertension develops quite early in blacks and progresses rapidly, during which the majority are unaware of it [17] [18] [19] . Moreover, a number of young black patients find it hard to accept that they are hypertensive and so do not take their drugs or resort to detrimental home remedies [17] . Furthermore, studies have shown that young black patients are more likely to have a variable medicationtaking routine than older patients, with lower rate of medication adherence, predisposing them to hypertension complications very fast [20] . The attendant, subtle disease progression with early systolicdysfunction is a major risk and prognostic factor in hypertension comorbidities. Happening at a young age puts more burden, in terms of morbidity, on the patients who are supposed to be in their most productive years. The resultant reduction in the quality of life of these patients as the disease progresses can have very dire consequences on them in every way: emotionally, financially, socially and other aspects.
The study also revealed that RLVEF had lower SBP, DBP and higher pulse rate compared with patients with PLVEF, though not statistically significant, probably due to the small sample size. This is similar to the observation in the hyperGen study [15] . The reason for this trend, though not totally clear, may be due to better cardiac contractility and ultimately higher blood pressure in the PLVEF group [21, 22] . On the other hand, however, this may be an early pointer to future challenge of progressive pump failure that tends to develop with disease progression in those with RLVEF [16, 22] . Aggressive management to prevent or delay this malady that often results in cardiogenic shock with very bleak prognosis should be the goal of management of such patients [22] .
Our study also revealed that patients with RLVEF had significantly larger left ventricular end diastolic diameter (LVEDD) when compared with those with PLVEF, as well as larger left atrial diameter, though not statistically significant. This is similar to findings by other researchers [14, 16] . Left ventricular remodeling and dilatation may develop in the absence of recurrent ischemic injury, as a result of neurohormonal pathway activation, with attendant changes at the cellular and molecular level in cardiac myocytes and the extracellular matrix, with resultant fibrosis, apoptosis and other deleterious cascade [16, 22, 23] . This has been posited to be a herald of early dilated cardiomyopathy especially, with disease progression [23] .
Diastolic dysfunction was found in 77% of those with RLVEF, and 62.5% with PLVEF. This result shows that diastolic dysfunction is still a very common dysfunction in hypertensive patients, more common than systolic dysfunction. This is in keeping with previous reports [8, 9] . Our result also confirm the observation by other workers that diastolic dysfunction, though often an early and first dysfunction in hypertensive patients does not always precede systolic dysfunction [9, 11] . Systolic dysfunction can develop in some hypertensive patients without prior diastolic dysfunction. This scenario is commonly seen in the setting of Ischemic heart disease and myocardial infarction [9, 16] . However, this has also been observed in non-ischemic scenario where there is apoptosis with interstitial fibrosis and myocyte loss, all of which are long term sequelae of neurohormonal pathway activation [22] [23] [24] . Heart failure was the commonest comorbidity of patients on admission, followed by Stroke and dyslipidemia. While RLVEF was significantly commoner than PLVEF in heart failure, there was no statistical difference between these two groups in stroke, renal failure, valvular heart disease, dyslipidemia. It is well documented that hypertensive patients can develop and progress from asymptomatic left ventricular dysfunction to overt heart failure [23, 25, 26] . Previous studies reveal that RLVEF is associated with a 5-9 fold increased risk of CHF [9, 16] . Proactive and aggressive management of preclinical stages of heart failure, as well as treating known risk factors will go a long way to reduce the overall societal burden of this syndrome. Adequate management of hypertension has been found to decrease risk of progression to heart failure by 50% [27] .
Finally, our study revealed a relatively low in-hospital mortality of 1.85% in the RLVEF group. No mortality was recorded in the PLVEF group. Although the mortality in our study was so low that no major conclusions can be made from it, studies by other workers revealed higher mortality in patients with RLVEF [10, 16] . Indeed, the study by Wang et al indicate that even mild, asymptomatic left ventricular dysfunction have very important prognostic implications, with rates of CHF and death that are 2-to 4-fold higher than those of individuals with normal LV systolic function [16] . With this in mind, the need for early, proactive and aggressive management to prevent and delay disease progression cannot be overemphasized.
Limitations
This study has a number of limitations that need to be highlighted. The first and major limitation is incomplete data collection due to inadequate record keeping, resulting in the small sample size. A larger sample size, with complete data, may help to reveal more relevant findings. Furthermore, we were unable to assess the possible contributions of duration of hypertension, cigarette smoking, alcohol and diabetes which are major risk factors that can impact on left ventricular function, cardiovascular events and outcomes. Also, the contribution of adherence to medications in the natural history of these patients could not be assessed.
Conclusion
RLVEF is common in hypertensive patients admitted in hospital and this is associated with comorbidities, although in-hospital mortality is low. Early, proactive and aggressive management of hypertension, right from preclinical stages of target organ involvement is important to prevent and delay disease progression.
Declarations of interest
The authors declare no conflict of interest.
